We report a 72-year-old male with past medical history of stage IV squamous lung cancer treated with radiation therapy and chemotherapy with gemcitabine/carboplatin. One year later, he presented with hemoptysis treated with another session of palliative radiotherapy. Two weeks later, patient developed aspiration pneumonia and further workup showed trachea-esophageal fistula documented by barium swallow. This case shows a rare complication of chemotherapy and radiation therapy on the setting of primary lung cancer.
Introduction
A tracheoesophageal fistula (TEF) is an abnormal passage between the esophagus and the trachea that can be either congenital (incidence of one case in 2,000 -4,000 live births) [1] or in rare cases acquired. Common causes for acquired TEF in adults include trauma, prolonged endotracheal intubation [2] , and malignancy. There are sparse data on incidence of acquired malignant TEF as it is very rare. In few studies, incidence of TEF following primary esophageal cancer and lung cancer was reported at 4.5% and 0.3%, respectively [3] . Chemotherapy and radiotherapy are associated with a relatively high incidence of TEF formation in lung cancer [4] . In the setting of previous radiation therapy, various anti-angiogenic agents were found to increase risk for fistula formation [5] . We here report a case of a 72-year-old male who developed a TEF upon re-irradiation of squamous cell cancer 1 year after treatment with gemcitabine/carboplatin. Patient had palliative stent placement to prevent further risk of aspiration pneumonia. This case highlights the role of radiotherapy and chemotherapy on development of TEF on the setting of lung cancer.
Case Report
A 72-year-old male with past medical history of stage IV squamous lung cancer was brought to the hospital with complaints of anorexia, shortness of breath, and increased hemoptysis for preceding 4 weeks. His lung cancer was diagnosed 8 years earlier, when he presented with T4N2M0 non-small cell lung cancer treated with combined modality therapy consisting of chemotherapy and radiation to a dose of 6,480 cGy in 180 cGy fractions which led to a 7-year progression-free interval. One year earlier, he had recurrence of the cancer. Patient was not candidate for further radiation therapy. He received palliative chemotherapy with gemcitabine and carboplatin and after four cycles was placed on a chemotherapy holiday. Patient condition had been stable till 1 month prior to current admission when he developed progressive hemoptysis, right-sided chest pain and fatigue. On admission, chest X-ray (CXR) showed new worsened reticular markings along left lung base suggestive of infectious process. CT of chest showed findings consistent with interval progression of malignancy with an area of consolidation along the medial right lower lung (Fig. 1 ). Sputum culture showed mixed bacterial growth. Patient received short course of antibiotics followed by 10 fraction course of palliative radiation therapy. Immediately after completing his eighth cycle of radiotherapy, he developed progressive coughing and difficulty swallowing, together with shortness of breath, fever and confusion. He was readmitted, and CXR showed increased interstitial prominence at the bilateral lung bases. Laboratory workup revealed signs of infection with a WBC of 21.2 × 10 9 /L. Procalcitonin was 0.12 ng/mL. He was diagnosed with hospital acquired pneumonia and received broad antibiotics coverage. His sputum culture revealed polymicrobial growth without organism identified. Due to concern of progressive coughing and difficulty swallowing a video, swallow evaluation was done. Surprisingly, it showed a TEF ( Fig. 2) in the middle third of the esophagus. Patient underwent upper endoscopy and palliative esophageal stent placement (Fig. 3) . Following successful stent placement, patient tolerated diet without complications. One week later, he was sent to hospice for further comfort measures.
Discussion
Acquired TEF is a known complication of lung and esophageal cancer. It is commonly reported as a complication of radiation therapy and on rare instances following chemotherapy [6] . TEF formed in the setting of malignancy signifies poor prognosis.
Patients present mainly with intractable cough and repeated respiratory infections. Most patients die within a month of its development and the most common cause of death is recurrent aspiration pneumonitis and development of lung abscesses [4] . Most published data on acquired TEF in cancer setting are derived from case reports. Among patients treated for small cell lung cancer, TEF was reported in association with various chemotherapeutic agents including irinotecan, carboplatin, and bevacizumab. The mechanism for TEF formation in association with these medications is not fully understood. Radiation and chronic inflammation are important risk factors for fistula formation. Risk for fistula formation increases further with the use of chemotherapeutic agents that targets the VEGF pathway including sunitinib and bevacizumab as they can cause delayed healing secondary to impaired angiogenesis [5] . Interestingly, TEF following use of bevacizumab was reported in the absence of neither radiation nor direct involvement of the esophagus [7, 8] . Such observations add to the complexity of understanding the mechanism of fistula formation in these settings.
The combination of carboplatin and gemcitabine is an effective regimen for the treatment of advanced squamous cell carcinoma of the lung. Carboplatin binds to DNA causing inhibition of its replication and transcription and inducing cell death. Gemcitabine is a pyrimidine analog that inhibits the enzyme ribonucleotide reductase, and thus inhibits DNA synthesis and cell growth. Both medications have high tolerability and act synergistically to suppress cell proliferation leading to cell death. Dose-limiting thrombocytopenia is the most common toxicity and rarely requires therapeutic intervention [9] [10] [11] . Development of TEF following the use of this medication was not reported. In this patient, the TEF developed 2 weeks following re-irradiation, so such short interval between development of the TEF and the radiotherapy points towards other contributing factors including local progression of the tumor and prior use of chemotherapy. Treatment approach of TEF is usually individualized, based on the characteristics of the fistula and the patient's overall condition. Available options include surgical intervention, endovascular repair and conservative approach allowing spontaneous resolution with chemo-radiotherapy [6, 12, 13] .
Conclusion
TEF is a rare, often fatal complication of thoracic cancers and their treatments. It commonly presents with aspiration pneumonia and difficulty swallowing and heralds rapid decline in overall condition. Re-irradiation carries significant risk for esophageal fistula formation. The role of chemotherapeutic agents in pathogenesis of TEF formation is still not fully understood. Further studies are needed to study the role of nonantiangiogenic agents in TEF formation.
